**INTRODUCTION:** Treatment goal in cutaneous squamous cell carcinoma (SCC) is complete removal of the tumor with clear histological margins. Gold nanoparticles (GNPs) can be distributed to a tumor by conjugating them with an antibody specific to the tumor's surface receptor. The consequent change in the optical properties of the cancerous tissue distinguishes it from normal tissue. Given that about 90% of SCCs overexpress epithelium-derived growth factor (EGFR), we sought to determine the sensitivity of diffusion reflection spectroscopy measurements of SCC targeted by GNPs bio-conjugated to anti-EGFR antibodies in identifying residual tumor in excision borders.

**MATERIALS AND METHODS:** Ten specimens of excised human SCC were divided into two sections. One was stained with hematoxylin and eosin to identify tumor borders, and these were then reflected onto the second, unstained deparaffinized section. Three sites of cancerous and normal tissue on each side in each specimen were identified microscopically. The reflectance spectra and diffusion reflection profile of these sites were measured before and after GNPs targeting.

**RESULTS:** On hyperspectral imaging, the mean number of sites with tumor per specimen was 2.5 for tissue identified microscopically as containing tumor and 1.2 for tissue identified as tumor-free (p\<0.05, t-test). GNPs were detected in 25/30 tumor sites (sensitivity 83.3%, false-negative rate 16.6%) and 12/30 non-tumor sites (specificity 60%, false-positive rate 40%).

**CONCLUSIONS:** Noninvasive, nonionizing direct diffusion reflection scanning has high sensitivity for distinguishing cancerous from noncancerous tissue in histologic specimens is a promising tool for the intraoperative determination of SCC excision borders.
